Characterization of hybrid bilayer membranes on silver electrodes as biocompatible SERS substrates to study membrane-protein interactions.
Hybrid bilayer lipid membranes (HBMs) were built on roughened silver electrodes exhibiting surface-enhanced Raman scattering (SERS) activity. The HBM consisted of a first layer of octadecanethiol (ODT) directly bound to the electrode surface, on which a second layer of 1,2-diphytanoyl-sn-glycero-3-phosphocholine (DPhPC) was obtained by self-assembled phospholipid vesicle fusion. The electrochemical properties of the HBM were investigated in situ by cyclic voltammetry (CV), AC voltammetry and electrochemical impedance spectroscopy (EIS). The results indicate that our HBMs are well-formed, and their insulating properties are comparable to those observed for HBM supported by smooth metal substrates. The interaction between the bilayer and the human enzyme cytochrome P450 2D6 (CYP2D6) was investigated. Surface-enhanced resonance Raman scattering (SERRS) measurements in combination with AC and EIS, performed on the same electrode sample, proved that the CYP2D6 is immobilized on the HBM without evident alterations of its active site and without significant perturbations of the bilayer architecture. This study yields novel insights into the properties of HBMs built on roughened surfaces, providing in situ electrochemical characterization of a substrate which is suitable for studying peripheral membrane proteins with SERRS spectroscopy.